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(57)Abstract: 

PURPOSE: To objectively recognize the 
recessed/projecting parts of a measuring object by 
calculating a distance from an object point to a 
reference plane based on a three-dimensional position of 
a specified reference plane and the object point. 
CONSTITUTION: The object point is specified by an 
object point specifying means 145 and the three- 
dimensional position of the object point is calculated by 
object point position calculating means 161 and 175. And 
an optional plane in the image plane of an endoscope 
101 is specified as the reference plane by a reference 
plane specifying means 151. And the distance from the 
object point. to the reference plane is calculated based 
on the three-dimensional position of the reference plane 
and the object point. Thus, the recessed/projecting 
parts of the object objectively are recognized. 
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$ 4x 5 m x. I4RGB« ^-ic 4 3 ^RffeflT * 'SB*i- 3 *Si 
Sffl7l/-A^t!) 112R.RtfiEiIHfcflJy U— ^ 'J 11 
2Lt, BufB#7U— A^^P 112R, 112L*»P>ffi^3$ixS 
CTx.tt*RGBm^-(cJ:?)^{f^-*A^ Lt, :frHtfc. & 

a& £r**^ s ;&sjfcffl * = y 1 3ors rjtc mm.m 
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120<t, (WIS** h = >-e°^-^120(C^$ttfcffite7 

BUte^- = ^ 130R, 130HC*^$tV5.* — y/U05^f^J?>ff 

14, Sftf5#7l — U 112R, 112LJ4, R,G,BfflCO#^ 
«r«*ft«A-C*r9 . lffllciliBigi^ffitt^n. fill 

* — y jv k * m ^ X # 5 J; -) I c ft o f v * -5 „ 

■ft£t>h\ haVf.a- ^120{±, CPU121, .^y U 
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V^ — 7i- X122L, p< y^^U 123, iS^7r'r>'l"l' 

7 31 — ^124,-=?^^^^^ — 7i- ^125, ^f— # 
- K126^m;RT1275r«ix.. Zixhtt. ^Ciotl 

^ — y = — ^ 122R, & y iz-^tHv?-?! — i 

22LI4, Ztl^tl. fltrfE*®lfeffl7'U:-Ay^.y 112RR 

T>'&iij^7u-A^^y ii2L«cg^$ti-. -rtibifD 

fflxwi&f-? (nmgzn ? kmc. #-fy?-7i- 

^122R, 122LSr^-L.T, HUlEy l^-A^t y 112R, 112L1C 
-X125J4, .-^^^145^^*nS± ?i:4oTV^„ 

SMlE®^yr-f/H40(4, Igsilic^-rj; 5«fiK$tt 

ett l . h 3 ^ f a - * 120 * *iM>£Mmmm <nm 

SSrfT9 3**^<4gif«fflyr'f-'H8it v *x h =«> 

f a - y 120 k m&ir- y (D^s Srn 0 * 7- \s7tm&-? 
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i2o^b2ttia^ai?>ix"c*fc^'7 i ^ajife^ mis 

Biffed r>T/H83L, l83RlcS9#tto;ft,T, !E»£;h,5 
— l82(dJ;oT, mrffi#HHfe:7r>f /W83L, l83Rtcf^£ 

. rtfc*ioitt:. $2 0i:^tJ;9(:, #fflg<D}f A$tfi02 
.■w©#A»l02©*i)BWB^tt\" ffift<£>, ^J^fi* 

% U XX^103R,.;£BBffl*t4& U >-X^103L^K:tt <b*VC 

5t#, 8ME7>TK#>f Ki06&t^SB3t>^Xl05S:^LT 

COftte, ffJie*r«3 U>X^103R, 103LIC J: or, 
-*b*W*. ^HHI^LT. ««#«104R f 104LJCj»|ft$ 

»E««^S:104R, 104L^«toT»fft$tt^#Iii«« 
W* v *ft"*f*U tr^^n-feylHiOR, HOLtCA^^ 

fcf^ *;/p ir y 1H 10R, l lOLri* h mz> £ ti £ ^HAME* 

l±. ^tt^tt; A/DSE*SlllR, UlLlCjlOf'v^/Ht* 
K«fcS*tfc«; #7V-A^ 

y ii2R, ii2Lo 9 *><z>iifftJfltfM * y KSEttSitS ct 9 
miaif«^^y ii2R/ii2L*^K*ffl*4xfcH«m-§- 

f*, -tn-t'tt, OR^— K157R, 157L£r&T\ D/A*»Sl5 
8R, 158L(CTT^n^ff^-(c^^tb, ^~*130R, 130L 

or, i30Uc x *#i-P*t, £iK», SttSi. 
&151R£, ^SiffifC^ — y/u^r^^-fr^^-y/u^ 



/^St^#ai51R, 151L^^ottS^)^ix5^— y/l"**ffltf> 
fH§-{*. flfrSEOR^— M57R, 157L(CA^£ix3 <fc 5 Kfc 
otfc^ mi-ct^, *-^*130R, 130L6OffiJffi(C^7 — 

~ * 130LOiiiDS(^^^sag LT»/T * tl5 ct o icte 

SuiES?^ — y/u»*#Sl51R, 151LiCli, 
^ffi«*Hi^S!:i6i*Sjg«snT*5 9 ; r*>»ftvS{fcB 

»m^ai6itt.- mmmz&\,^xttMi&&m'&£tix^ 

ffifE«:«*ffill«W*«9:l6l.tt, ffig|5«5fe^^l62 
Sr^LT; aft, «|J*tf 4o^*^{4BiStS#ia:l7i > 

172, 173, 174CO 1 O0)»WWtCjgtt£*L5 «t 9 l^ot 

;-to#»«^ffiBSS«^&i7i-'i74Jcii % BuiBxt 

ft j^AiMai^ftiei -rue tu * n^#Efta>w-apjat*jjko' 
. &{tmmm£tiz> x 5Wotv^ BufB«-*fft^fi 

BB«^«17!'-174tt, WS»[3(|L*IH75(CigttSiX, 

r<o«$«n[^iH75tt % me*t«^(a:fiiB«#ai7i- 

174^E«*tLfc#fhW#«*^ffifikiB-5V^r, *fft 
5 0 wOi«*»J|[#ai75^<toT«ll*nfc*tft»a) 

«Sx ^hje^jt*^, ,siHE«j»*ai5o, ^-y/u«^. 

S151R, 151L, «ftjAAB*'ai#ai6i, ffiBSE«3fe«I»# 
ai62,»ft^fig|2tg^ai71-174,|i5^Sl^^ai75, 
XV3grt»^¥Sl77l±, HU!E*X h^Vt o ^-^120 

(OKTUxntcMmfo*. 2Vtimxm&yr'( /H40 

(3) -# v li«fc77^/u^b<oHlkt^Lfc»&lc 
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-7 \s— J* J* ]) 112R, 112L^^T/iAtf 0 

(4) &*c, mz&mzftow&te. *i\ MmvocDM 

{h\0#-r SSiPS OPE) S:1#S-r5fc«)^3'o^tf»J 

t, Kj^-y^tiei-o ) wiis. 

'3.^«?^l45Sr»f^L, »*Ufcl^©±ji:i!i*— y 
' — y-/w«**?*t*. ft, rco^ii, tt&fi-t-rirtfs-c- 

'■5.•^^^145S:fflV^T^B*^(Offlt3feS:^T5« 

6.*rSffi(Dgj^-y^srBx. - »«#-y/uas»5 0 

8.^**145.S:*fEU **UfcV\£(0±(C»-#--y 

-yufrmptiZ*- ft. ^wfftfett, *»9ig-*:r <b#-c 
10. V^H5Srffl^>rjg^Ol6SS:fT5o 

(5) #;{::; »*«Oii!S4fctti«St**ytv : ^a!l» 

'^^>jS<ofS*fc, Bfti*^ (4) tfWl^ 

(6) Z<D£ 5 fcjgft L/c 4 0<Z>tf»JSftft J ^(0 3 gCTnffi 
e>tt5o BuE.4oOffaiJ##i* x RtfKSJfcli 

'2fcJc,..Si3ia*^LS23igS:#BaLT, *%ttOTlc:|s 

^yTTttflfc-U *|CS1- l<7><fc ) T\ rt^ 

**»"b©liifl|35*5*»«:2pj»rrs 0 5 («T\ N0£Ei- o 
#^O^mESirlS-r o ) Si- 2 

<*t-*-5.- Butesi- 1 t% 'ntttt^.&0ivfeT*>*&w 

Br**Lfci§'& (YES) 11, Sl-4T\ record () <t V> 5 
if ^/U— ^:/§:?rV\ SI- 1 — M5 0 BUErecordfi, ft 
W^ri* e> <n x T \/*m& Sr 2 ft l jfi-CBHfe 7 r >f /We IB . 



sts/w-fyt-fcs. Huiasi-2T% mm? 7 

4/i'f>>b<r>Wi&T~foZ>bmm£ti1tm& (yes) ti, si 

— 5 "C\ measure () 1 9 If^U— ^-V^rfTV \ Si — 
1^I5 0 fiJEraeasurete, i®&:7 7 -Y A*;&*?>iiiHfc$:Pg* 

t**>5o ffutssi- 3xm<Dm^h, si- 1 

So ft, BtJtarecordli^HiatC, HiJfdmeasureJi^l5EI 
^n-e*L^LT^6o ft, yO—^:x£cDftt&(7> () 

- x>f wu— ^vWi, K126* 

i"5*T\' WIBSl- 1 *V>LSl-3^«H9 5S*tb^o 
ft. SI- 1 <bSl-2^m»fi:f£E-e*>S 0 

*14ia*:fflV^-Cfl1lErecord.() £Ifeej!i-£ 0 

^^^^Srt5 0 N0co^(i x S2-2T\ J*T**5^ 
Sr*iJBrU YESCO^Ji, ■■»7t& ;. SuffiS2- 1 T*®^ 
fifti: «Wf £*ifc»£> (YES) , S2- 3 X*, . 
ib (O x t- l/*(D&^mi& & 2 tfc 1 ffit^It 7 r -Y /H40 

(cia^t; S2- 1 ^jRs'o-"*fc-; mjtes2- 2 xNo^m-B- 

S2- 1 — M<5o ^ico J: 5f-, ^t: u^HI^^r^^2 
!fc«c:.; ^ISd^rfflV^TBUfemeasure 0 ^aft^-T5 0 

■z.<DAs— s r>&mitrtZ>k < *-f.- S3- 1 r% Wli:7 
r<r/^i40co2^ite^7r^^$ixfcx^u^-BjflfeSr 

tt-ftLCO^V— Ay*yil2L, 112R^t/^tP 0 s 
3- 3 Xloadpoint () t ^"7 IV— ^>i:^f 0 o ^(D 

loadpointfi, M&mm±x<D&mi£<iLm&%d.mt£tix 
^tin£ y y/ufc»*L, ■t<ojft^3.iJc7c 

tf^e^^l30L, lSORi/^fiCRT^ytC^^n^o roioa 
dpointfi, ^19Hl{C^LTV^o S3-4T\ ,^1 

mfr&fr&mmi,^ mtom^t. S3-6T% »t^s^ 

&Pim-fZ>o t(DS3~SX\ YES<D^fj\ S3- 7 T% 

fi, tOii^TU YESO»^l4, S3-8T\ savepoi 
nt () t^o-t^- ^VSrfTofc^, S&7-r3 0 WE 
savepointji, &*lfBB±T*o^m^ffi«S:iS« 7r^ 
/H40fcE«-r5/^-^XT*>5 o r^i^ic, itfejfic 

ia+i&!M s &< ^60savepointli x ^2O0{C*L 
WES3-4T/Sl^»3e-e*>Si:WWrSnfc»& (YE 
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S) tt, S3- 9T\ pointl () t V * 0 -frTVu— ^ >-£fT 
lr\ S3-4^M5 0 ^^pointlli, j& 1 SrfcfrEBffi-effi 

til*. Sl6Hi-*LT^6 0 

HUlBS3-5^K$ff»jT*4>5t*IJ»f$ttfc©^ (YE 
S) 12, S3-10T\ height () t 9 IfyOu— ^ V£?t 
l\ S3- 4— M£ 0 ^(Dheightli, j##^<D[I0£h<D^£ 
^fcttSS^SrJfcfeS/u— fyt^5 0 r^heightfi, g| 
17HlC^LT^6 0 

£fc, HtjfESS-eT'NOO^^t. S3- 4 ^M-5 0 
r*k S3- 4 tS3- 5 0»K#fitt3t'T*>5p 
ikfc, »l6l2S:fflVATS&ISpointi 0 SrKMi-So 
-CO/U-^V^^^i-^t x S4~lTV,£l;6v 

*S4-4^it^ YES0>4»3ii, S4-2&tfS4- 3£f? 
ofct£, S4-4— ittf 0 8uiES4- 2m fefr&BfffiKl 
ov*T*'£i*^y^«rtHU flclc* S4-3T\ £i£ 

BffiBS4-4T^i, Rmovecur () t^5^- 

SrfT i^.fvefcO, ^<^5£,£<£>x,y«I£r, (SJ? 
xl,S_Ryl) (C#5 0 C60Rmovecur^M22H(C^:LT^ 
£p 

S4- 5 T\ *ffiffi^*5V^T, XKi*— y/u* 
(S_Rxl.S_Ryl) <Z>{4Hl£»<o • ' 
ZfcfC, S4-6~C\ •3grtj»*#<^5^S:*lJ»f-*-5o"N0 

T\ Lguide () <t ^ ? If ?->SrfTofc«, grjffiS4 

- 8-^itt^o r^Lguidefi, *lS®T*0^^£<Qx, yM- 
'A (S_Rxl,S_Ryl) ^®ga±(c x *rti»S:3l< 

/U— ^>r*fc5o ^<^Lguidete^23EHC^LT^£ 0 

SufES4- 8."?f4. Lmovecur () t\i^O^"^^^^>i: 
ffOo ^^OLmovecurfi, SMET'^^fB^Sr?? 0 tV— =f- 
^Xh<9^ -t^Jg^Ox,-yffi«S:, (S_Lxl,S_Lyl) \Z 

fclci, S4-9T% *rt*tt»V^T«>S5^S:WWrr 
So N0(7).»-&;(i-t^)i*S4-ll^it^ YESCO^^IiS4 

8M5S4-ii-efi, feifflffi(c*>u^T, ^l^-y/u* 

(S_Lxl,S_Lyl) <D{t&kC9<o 

Scld* S4-12T*. fctr#Ba5-eO»3&jS^x, yjffiai (S 
_Rxl,S_Ryl,SJLxl,S_Lyl) 3r§ISfc<b IT, 3dpoint () 

^fX'fcL *S*I*. (S_X1,S„Y1,S_Z1) CiJtl5o 
^C03dpoint () i*m2imiC7jkLX\,^Z> 0 



ffi£1-*o r^^l^tg^(cj:i9, £ l (7> 3 8c7cffi«W? 
tfm^n^o ft, «rlEAi<z>3»:5cffi«tt, ^Hie/ft c 

*fc % r<DpointlTMi, S4-6"C v 3Brti»S:ai^ai 
Rlc/WlBheight '()" (DWiW<DM[z^ f&6[8fci\L# 

*©jira«r»!Hi-5. 

T-li. BuffiBflSB201^ggSS:*«)Sfc«>, Sf, 
Esq?:, 3 O^tmia-fcjfes, el, e2tC J: o TE^i" 5 e 

JUc±0., DflgP20i<7)ai$?55*:i6^ix^ e 

3fcjc]gm<OxJ?fate, &*T^*f^UVX^103R, 103 

,£s, el l e2 > mlCO.#3»:5nffi«S'. ^T^tt, (X S> Ys, 
Zs) , (Xel, Yel, Zei) , (Xe2, Ye2; Ze2) , (Xml, Ytnl, 
Zml). t-tZ> 0 ^s,el,e2Sr^tf5pBS:sqi: U ,S 

s, el^rii^B:^^ll^ '&3,e2t:mz>WMt:l2h1- 

ATTf- (Xel-Xs, -Yel-Ys.Zel-Zs) (1) 
AT?f = (Xe2-Xs, Ye2-Ys, Ze2-Zs) (2) 

w©jftlli©3»:5c*ai .(Xll t Yll,'Zll) "Sr. Suf^^l 

(XI 1, Yll.Zll) 
= t • ATT?+ s • (Xs, Ys, Zs) - ■ (3) 

^ml7)^¥EsqfC|^5 U/^^^mlCO**rp]-<^ h 

AmTT= (Xml-Xll, Yral-Yll,Zml-Zll) ■•• (4) 

:ct\.ATT?UmTf, A"n?UmT? 

aTTt ■ AmTT- 0 -(5) 
A~ra>-AmTT=o -(6) 

(5) ^»6«3»>ttftBMAtt. (1) , (2) , 
(3) , (4) 5tJ;i9 N #c^J:5Jv*So 
{ (Xel-Xs) 2 + (Yel-Ys) 2 + (Zel-Zs) 2 } t 
+ { (Xel~Xs) (Xe2-Xs) + (Yel-Ys) (Ye2-Ys) 
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+ (Zel-Zs) (Ze2-Zs) } s 

= (Xel-Xs) . (Xral-Xs) + (Yel-Ys) (Yral-Ys) 
+ (Zel-Zs) (Zml-Zs) — (7) 

ifc, (6).SC*»b**»*LSBB(Ra:«4, (1) , 
(2) , (3) , (4) sCiO* fcfl>J:5l-fc'a. 

{ (Xe2-Xs) (Xel-Xs) + (Ye2-Ys) (Yel-Ys) 

4- (Ze2-Zs) (Zel-Zs) } t + { (Xe2~Xs) 2 

+ (Ye2-Ys) 2 + (Ze2-Zs) 2 } s 

= (Xe2-Xs) (Xml-Xs) + (Ye2-Ys) (Yral-Ys) 

k 13X k 21 - k 23x 



- (8) 
s co^gc^rkl 



+ (Ze2-Zs) (Zml-Zs) 

_L1E (7) t -<D«»S:K1K 

2 X {£»£ki3£H< &*>J:3lcft5 0 

kllX t + kl2X s =kl3 (9) 
ISMIM, ±IS (8) ^CfcltS t<D«»*k2U s<7) 
flMft«:k22. £*fc£rk23£B< ft<7> J; 5 6 0 
k21X t +k22X s =k23 — (10) 

JbK (9) , (10) 3t±9.-&<D2*&tiL9 3L<0 9 



s -* 



k 11 



k2ixkl2--k. nxk22 



t = k 13x k 22- k 23x k 12 
k 11 x k 22 - k 21 x k 12 



< 11) 



( 12) 



• «Jt«fc?U jfill (Xll.Yll.Zll) ,fis (Xs,Ys,Z 
s) ,\&el (Xel,Yel 9 Zel) , ,«&e2. (Xe2, Ye2, Ze2) , ,&m 
1 (Xml.Yml.Zml) X^? w t &X% 5„ 

• <hC5T% #Hlfc0]T*te, mlffi^s (Xs.Ys, Zs) , ■/£ 
el (XeKYel, Zel) ,&e2 (Xe2, Ye2, Ze2) , ,,£ml (Xml, 
Yml.Zml) , ..fell (XI 1 , Yll, 211) <Df4ttlJ8«.Sr; 0i|;Ltf 
»7BI (a ) JCtj^J; «t 9(atV"^^\ 

dsel= { (Xel-Xs) 2 + (Yel-Ys) 



(a) tc^-rJ:5>f-. ^elS:^ -^ts A*bEHIdsei©jfet 
Lx ,£e2£r, ^ s^b£Eaidse2 f ittiSSsencit-rs^S e 
e2<7)/£iU ,£ll£r, ^s^bEdtdsll.aiftsencit-r 
Zft&teiKD'&b U >&ml£,. ,&lltf>b^«dllmlO,£ 

»e>ii4.'. 



2 + (Zel-Zs) 2 } '/2 
2 + (Ze2-Zs) 2 } 1/2 

1/2 



(13) 
(14). 
(15) 
(16) 



dse2 = { (Xe2-Xs) 2 + (Ye2-Ys) 
dsll = { (Xll~Xs) 2 -f (Yll-Ys) 2 + (Zll-Zs) 2} 
dllml- { (Xml -XI 1) 2 -r (Yml-Yll) 2 + (Zml-Zll). 2 } 

±Ediimias, »*»^isg.£i<7>ii;**fcf±ais-c*>s 0 ■ 

#4*011.. 0e2i*. ^ h^OrtSfff--^ |."ff | |K |cos,0 SffflV^-f-;" 

0 11 

=cos-» { (AlTTT • A sT?T) -s- (| (A sTTt| |a"sT7t I ) } 

-cos" 1 [ { (Xel-Xs) (Xll-Xs) + (Yel-Ys) (Yll-Ys)- 
■+ (Zel-Zs) (Zll-Zs) } ^ { (Xel-Xs) 2 + (Yel-Ys) 2 . 
+ (Zel-Zs) 2 } { (Xll-Xs) 2 + (Yll-YS) 2 + (Zll-Z 

S ) .2} 1/2] ■ .. • - ..... (17) 

0e2, 

=cos- 1 { (ATTTv • asTIt) - ( rA*sTTT||A"sT7T | ) } 

= cos* 1 [ { (Xel-Xs) (Xe2-Xs) + (Yel-Ys) (Ye2~Ys) 
+ (Zel-Zs) (Ze2-Zs) } «•{ (Xel-Xs) 2 .+ (Yel-Ys) 2 
+ (Zel-Zs) 2 } \ /2 +{ (Xe2-Xs) 2 + (Ye2-YS) 2 + (Ze2-Z 



• r s ) 2} 1/2] 

£X±<D£ 9 (-*^ ??ix/iS§8[ldsel t dse2,dsll,dllral& 
1/^*0 11, 0e2£ffl^T, As,^ei f jfee2, Aml.^ll^ 

ffl, S70 (b) tc^-tJ:5^, ( fes,^el (^Ac^fe 
e2) j&nl, jftllt, l^-¥BlcS^Lfc«i«r*,Tt 

Z<D£ 0 \Z*M1&&lXte. 3 &<DftrmMMti&s t el,e2 



' ■ (18) 
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£,6l2<b U Z<D&\2&, jft s *>fcEBdsl2. tfl&selM 
tt-f&ft&e \2<DM.t U ^m24r. ,£l2ri>ibSE8idl2ra2 

jftm0>flMfcHt, ¥ffisqJ:.9"fcrt«*101«|CggaiLTV^ 

i£££##>5height () fcov>T, MnEISrffli^-CIftW 
. r(7)/i/-^y^^ t5tx s ^ S5-it\ SJStf 

C0^4S5-4->it^, YESO^te, S5-2,S5-3£fT 
otf, S5-4^ittfo -BWES5- 2-CMt, &*r#if-ffiic 
.*d^T, ,&s, jfeel, ,£e2,&ml;*7-- y/USrJHi"o jW-. S5 
-3 T\ ,6s, ,£el, ,6e2, ^l&^SSttffifcJg-f-o 
. ttlESs'- 4 T?tt, points () t^O^ ^—f^^ 
Oo C^pointsfi/ ,£s Sr&frHffi-C'fiS-U 3 ft 

7cM^Sr#5/i— ^>T*foD, JSSfi.- . (SJCs, S_Ys, s_ 
Zs) M:J§£*1,5 0 wOpointsfi, ^I8g)(C^ LtV^o 
. #Cf£, S5-5T\ pointel () b^^o^-JtV— 

3>^M^^t#^^-^>T'fo«9, ttrJRlL (S_Xel,S_ 
Yel/S^Zel) KftSftS. 

ftlC, S5-6X\ pointe2 () fc V * ? ^^S: 
f?3o rcOpointe2^., ,£e2£fe&IIj®-efg£ U 
3ft5cffi«*:».5/l— ^>r-e*>'9 . «S*fi,' (S_Xe2, S_ 
Ye2,sLZe2) .l1»**La o ■ 

d<Ojt S5— 4 ftl * LS5- 6 X?M\ iiS^SfcfiiSi 

.*t*»53E*t*5^a5s<r*rK*+a-fc»ic:.. 3,£s, 
el, e2<D 3 #:5cffi«l£:#«>-CV*5o 

fttC. S5-7T\ pointml () iV^*^^— 
tT9o ^pointmlfi, ^ml&fc&Wffi-effi^U -ttf> 
3 &7cffi«S:?#5^— ^>"CS> 9 > (SJCml, S_ 

Yml,S_Zml) fCjSSjftSo* ' 

MmKD 3 ft7C***r*»TV 

#CfC x S5-8T\ (Xel-Xs) 2 + (Yel-Ys) 2 + * 
(Zel-Zs) 2 Sr*fe. kllti-6 P * 

fttC, S5-9T% (Xel-Xs) (Xe2-Xs) + (Yel-Y 
s). (Ye2-Ys) +. (Zel-Zs) (Ze2-Zs) kl2 . 

Set; S5-iOT\ (Xel-Xs) (Xml-Xs) + (Yel-Y 
s) (Yral-Ys) /+ (Zel-Zs) (Zml-Zs) kl3 

Z<DXoi^. S5-8*V^LS5-10-Cfi, (7) , 
(9) *K:*<5V<T. «^**t f s«:*«f)5fc«)<0«» 

#CfC x S5-11T% (Xe2-Xs) (Xel-Xs) + (Ye2 — Y 
s) (Yel-Ys) + (Ze2-Zs) (Zel-Zs) k21 

its. 



S5-12T\ (Xe2-Xs) 2 -}- (Ye2-Ys) 2 + 
(Ze2-Zs) 2 £*#>, k22<ti-^> 0 

S5-13T\ (Xe2-Xs) (Xml-Xs) + (Ye2 — Y 
s) (Yml-Ys) + (Ze2-Zs) (Zml-Zs) k23 

-cox o s5-iifc^LS5-i3-ctt, (8) , (1 

S5-14T\ (kl3Xk22-k23Xk!2) / (kllXk 
22-k21Xkl2) t it5 B 1-fc*>fc. (12) ^ 

■Kat<5v\T % IMS t^ri^o 

S5-15T\ (kl3Xk21-k23Xkll) / (k21Xk 
12-kllXk22) £*a6 N sit6 0 1-fcfc>*>, (11) 

ftJC,.S5-16T% t.(Xel-Xe)+s (Xe2-Xe)+Xs 

xnt-TSo 

SClC, S5-17T\ t (Yel-Ye) + s (Ye2-Ye) + Ys 
Yll^-T5o 

S5-18T\ t (Zel-Ze) -f s (Ze2-Ze) +Zs 
?r**>, Zll£^5o 

, r<OJ:3ICS5-16ftV>LS5-18"Crt: x (l) , 
(2) , (3) ^ICS-^^T; ^mli «9 W-msqtZ&Z L 
^S^ir^Pffisq^:^^ C-Sll) co3ft7t:M^ (X11,Y1 
1, Zll) ^r*^TV>>5o 

S5-19T-, (17) SlcS^V^t, 0 11^^^, 
S5-20T% (18) S:ica-5^/^T, 0e2^^5 o 

ft{^. S5-21T', (13) 5t(Cg<5t>T. dsel^:*^ 
S5-22T, (14) S:iCg<5V^T. dse2Sr*^ v S5-23 
T\ (15) tZIZ&^^X* dsllS:**, S5-24T% (1 
6) S^S^^t, dllml§r*^6o ^^dllml^ 
focDWdhcom * * fcttHI * -C & 5 0 

ft(C, S5-25T% 0 11, 0e2, dsel v dse2, dsll,dllml^r 
fflt^T, ,£s, ^el/^.^ml.^llOffiBBBft*:, ^7 
gl (a) (b.) ^^-TJ: »T-r5o 

^-(D^tTjkRKD^r—Plt^ tcfc(D^^?l30L, 130R, CRT127 

^^c, ^(30height^COS5-4,S5-5 t S5-6,S5- 7^,- 
^rft-Pix. S 1 H^*5«t5S**^f4IMBig#ai7l, 172, 

173, i74«:iia-r5*^. ifi:itia«ft«)»*ai62S:3ia 

ftlC x HulBpoints () ICOV^, Sl8[il^fflV^Tt^iPJ 

r^-fy^BfetSi:, S"f. S6-1T% Rmovec 
ur 0 £ V^5if^/^— ^V^rfT^o ^c7)Rraovecurfi N 

y&m$:. (S_Rxs,S_Rys) {C#5 0 ^<7)Rmovecurf*SS22 



(8) 



»«= 2 7 7 8 7 3 9 



(S_Rxs, S.Rys) (D^fi(C*< 0 . 
&{C V S6-3T\ Lmovecur () k V ^5 If://!'— ^^S: 
f? 9o ;i<7)Lmovecurti, ^PffiT'O^Jg^^rfr 9 /l"— 
yt'fc^ ^^,6<£>x,yM^I£, (S_Lxs, S_Lys) |C 

S6-4T\ -feUffi^^^T, ^s^-y^Sr 
(S_Lxs, S_Lys) <D{4g(:i#< 0 

&tC, S6-5T\ fefr#Biffi-C<Z>mfc£<Z>x, yffifij (S . 
_Rxs, S_Rys, S_Lxs, S_Lys) Sr5IJfct-LT, 3dpoint () 
kV0H"7A'— ^VSrtT^o C<£>3dpointl3; v ^^#1® 

JS*tt,- (S_Xs, S_Ys, S_Zs) {cmZfrZo ^<D3dpoint 
S6-6T\ (S_Xs, S_Ys, S_Zs) 

joh pointel () , pointe2 () , pointml () f:£ s fltjfSp 
oints () tmmmX*tbZ> 0 fc«U.jft s KBI+Slffi* 
I*. ^tl^tl, -■jRel,jS;e2,*jfi[ml<7>|ES6tCftS 0 

ftC^. loadpoint () (lOl/^t, ^190 V * Tift 9J 
t5o • ■ .-' 

Z.<D)V—^->t^m^^> k\ *i\ S7- 1 T\ ^1^) 

J*. ^Ti-5o YES<7)4§^te x S7-2T\ *r®©T-o^ . 
i^>»^4*^ft^ffilt»*R7r>f^l8l^& (s_Rxi f s 
_Ryl) . 

««*7.r.-f^l8l3&»6 (S_Lxl,S_Lyl) 

fttC, S7-4T-; *HfiB^*5V^-C\ jSl*— V/l** 
(S_RxliS_Ryl) CD{£B(C§# S S7-5T\ ^Hi®tCjo 
V>T, ^l^—y/Ufc (S_Lxl,S_Lyl) <Df4g|d#< 0 

J*xl,S_Ryl,S_Lxl,S_Lyl) £:5l$c£ tt> 3dpoint () 

tv^f"^— ^>-S:tTV>*l-Ti-6a mjfS3d P ointT 

■TcffiScoffjlSrfriv (S_X1,S_Y1,S_Z1) leffi 

ft(C N savepoint () tCOl^T, fB20l2IS:fflV^T8ftK . . 
f5. 

-<D/U-?~lsfrfflte1-Zt, *1\ S8-1T\ All* 
■JS^$nTV^5^5^*2|siJ»f1:5o NO(D#^Ji x J^T^ 
5 0 YES<0»^tt, S8-2T\ tlffimSl^^- 
(S_Rxl,S_Ryl) Sr, »*^ffi«*«7r>f/H81^IB». 

S8-3T\ 'tcmmW&KDlSiEM (S_Lxl,S_ 
Lyl) SEt*^ffi«fflf*7r>f/H81^E«iL. H»T-r. - 

flftE3dpoint 0 coiftw^flfr^, sioiaat/iBi 



*««RiB J F-±^ffl^©xy««S: (cRx,cRy) , £ft 
ttSl^i^Jift^roxytfW*: (cLx.cLy) % ffiRIS**^ 
<0 31fc5zm.m& (X,Y,Z) iri-5 0 

*i\ ff®J^^^BS^^3^7cM^(i. titfrmk 

X' = t XcRx 
Y' = t XcRy 
Z ' = t X F 

fc***ta..W, fflWMHfcttt. £fHWtt«MH« («. 
t =D/ (cLx-cRx) 

X = X' +D/2= t XcRx + D/2 
Y = Y' . . = t XcRy 
Z = Z' tXF 

2&<D3ifcjtmm%: '(XpY^Z,) , (X 2 , Y 2 , Z 2 ) t 
d = [ (X r -X 2 ) 2 + (Yj ~Y 2 ) 2 + ■ 

(z,-z 2 ) 2 ] 1/2 • • 
k z^>x\ *gs^«i. fc*#Mffi±toffiit-cms*n ' 

ftllH (a) , (b) (c^-ri^Ci, fe*#li®Oxy 

SnSJfP^coftfe^iBiR^xMWtSX^dfti^ffi^ 
^yMHSrSYR^i-^o 

i/c, SHU .(c) , (d) \Z7jk-f£?{C^ &fc&ffi 

&m*<Dxymm<vm&*mi&m*<D*'bk^zkmc^ 

&m&m+<D x ^f^]^ft $ ^rSIZEX, y*T^]COg $ &SIZEY 
k1rz> 0 

&tz, &wffix*<Dmj£&<nxym.m$: (lx, Ly) , 

* ffi-C^»«^OxyJSai4r (Rx. Ry) , £*fc*^-C0>» 
S^^>xyffiS«r (cLx,cLy) , *««*^-T^*g^/S^x 
yffi^^r (cRx,cRy) 

(Lx, Ly) £ (cLx,cLy) COBB^fi. ^O^T^^tL 

cLx= {Lx- (RSX/2-f-SXL) } 
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XSIZEX/RSX 
cLy = -l X {Ly- (RSY/2 + SYL) } 
XSIZEY/RSY 

mmiZ. (Rx, Ry) <!: (cRx, cRy) <7>B8«I4, frttZT* 

cRx= {Rx- (RSX/2 + SXR) } 

XSIZEX/RSX 
cR y =-lx {Ry- (RSY/2 + SYR) } 

XSIZEY/RSY 

. «±<D«fc 5 3 ft5ctf«.©#»*0>JDK« 

Srffll^fcB(ilE3dpoint () CoV^T, *21|g£/fl^-Cljl 

:KO/U-^>"-Cf4, ftyU^^-V (point 1-^points^) 

frb3\$m£tittmm<Dm7£&<Dx Y mm (rx, Ry) n 

tf£Hffi<b»3e^<Oxy«« (Lx, Ly) *2,\%Lt1rZ> 0 
^(D/io—^^frmih-fZk, S9-1T% {Rx- 

(RSX/2+SXR) } XSIZEX/RSXSr8l*U 

S9- 2T\ -lx {Ry- (RSY/2+SYR) } XSIZE 
Y/RSY«r»# bv. ^n**«*^»«*^±© y Jffi«c 
Ryir1-.6 e ■ ' 

S(^.S9-3T\ {Lx- (RSX/2-hSXL) } XSIZEX/RS 
X £ mm L ; m SriiftjfeS <7)«{£iif ^ Jico x ffiflf cLx £ 

ftlC S9-\4T\ -lx {Ly- . (RSY/24-SYL) } XSIZE 
r/VSYtmnC* mir&^^)»ii^±CDySgc 

ffilfciS9- l &v>LS9--4t?I4, sulE^ftS; 

ZfcfC N S9~5T\ cRx^cLx^r^JUffi-^o N0C9^£\ -f 

cRx=cLxco^(i, $\-mmfk&&mvm<Dm& 

9-6T\ D/ (cLx-cRx) U W^aEfttfc-f 

5 0 S9-7t\ t XcRx + D/2£X £ U t XcRy 

SrY^U tXF*ZtLt; tti«*A©3.»5cl» 

&ICS9-8T\ BME3&7cJffi«" (X.Y.Z) «r«A— 
.flClC, ^22|lI^fflV^TmJlSRmovecu^ () ^|£P^1-^ 0 

ftt^ sio- 2X\ mm*— y/u*sa>s^5*>!ww 

"tt, SIO- 3&r/S10-4£fTofcgL S10-5— ittfo 
iftlSSlO- 2 T*YESt7)^^(4 x SlO-3T\ IBifj*— y 

«rinu-»cfc: % sio-4T\ &W}$—yji'<DfiLmt: mm 



/*{mi: Lt^v?^l45(Dfiitf^^, gr»# 

-y/KoffiHSr^io &ic v sio-6T\ Sfift^-y/w 

S10-2fcV*LSlO-6"CM\ tt^7 — y/l- 
leBBU f#M?rffot, »*-y/u«r«i»*- 

S10-7T\ JgJ&X-f ^T?fc5-^*145<D>* 

^S10-13— ift^, YES<7>4§£>I4, &<DSiO-8ft^LS10 
-l2«:fTofc1fc; S10-13— iitf 0 BulESlO— 7 ~CYES<£> . 

. *&fi, sio-8T\ "H***— y/i^3is*>a**5 
tf>Sr*iJ»rU NO0>»^tiu *<Pi*SlO-ll--ii* % YES 
S10-9&t^S10-10S:tTo^, S10-11— 
ittiV mftaSlO- 8 "CYES(D#^I4 X S10- 9 T\ IBjg^ 

#— .y/i'SrJBU sio-ioT% *f»**-^y/u^ 

ffiKSrlBtt^.-y^KOffiSfciftAiTSo BMES10-11 

-c«\ -Wtttf-y/i^iM 

A1"S 0 SlO-l2"C. ; «r«3e*-y/^4:»#ji 
• tr. • - - 

cod J: SlO-7^v>LS-l2-Cf4, * « l 
^Aofc^fc. »*-y^<offiJt.*:»3e* — yyui:-*- 

6 0 • " ■ ■ • 

mL. NOtDm&iZ, HUlSSlO-2— m*) v YES«04i^»v 
S10-.14^ittf o SftfSS10-13r*N0O^^{CS10- 2-^M 

■ot^§ e - tfffES10-14T*(iv Sf»^.-y^Sr?BL, & 

(c, sio. 4 — i5-c«f»ft*— y^zm-to sio-i6 

r% — y/u<of4fi** — y/u^a^ffiKi: u 

#fcx, yM^l^rS,/^— (pointl-^points^) 

f^, Lraovecur (). HSL4^#» tuffiRraovecu 

?>*gAfe£, ^iia>Ro ? ^4ia<i:B8a^ttrift^-t-5o ^ 
-y/^far^s^ ^ * 145*4. lsosriim 

1" 5 Rmovecur \C <tot, ^ffiffiffl ^7 — y/^«**Sk 1 5 
1R (rntRmovecurldioTlia^ixS) l-Kjfttfjdig 

y^3»s**S*t5 D *SjET*^tg^S:5t^-r5i:, * 

T* v HijfS-^^^145f4 % mffS^-y/l-^^151Rt<7) 
*j»^»l»*ix, «J*#®i50SrHm-rSLmovecurlc:J: 

oT, £Bjg&ffl<D;*7— y/W*^^Sl51L (rtttLmovec 
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m 1 BI-:*b^£^&^g:150te N Rmovecur?) Ufy 
^^(D r»ft®ffiS:^ljffi(cJg3t"r5o J (Lmovecurt 

H«-C*>4o ) ^<Oifjf££ v fUH-ctteH 

cpui2i^«^is9ii4ttT^T, mm^yzf 

fflSrir^K-A^^y^V^^m — *122RS::frLT, * 
jBtfeffl^l^A^y 112RlCj£0, "y^SrSijffli-r 
So tl>T\ *W»ffly U-A^^ey 112RT\ 

Lraovecurtr t l^I^lC, 1 ^^y^g iC, rjtftBjffii-' 
^KffifUg^i- £ 0 J K^ry-fftfo*)^ COLmovecurtC 

Ait, ^^HS^fiBtSSfi, fe7u-^^^H 

o.. cpui2i(^ ^"Zxus&fcmi&R]? \<—j**'* y 112 
R <b ;feH»ffi 7 ^ >< y 1 i2Lt ^iltRW^ttf^WiS 

i"f; RmovecurCD 1 y^gTv 14514; ;& 

Kffiffl^ A^^-y ii2RicigjB£*u sio-1360 rgf 
— V/Wfc'o;- 2f4Aof-7^? j £>¥U»r 

^ry/T^ y 2^flHg-TS*T% S10-2#V*LS 
10-l3O/^-t/S:EI-5o '^LT; * y 2^A5t % 
Rmovecur^r^T L x ,£ 1 # — (S_Rxl, R_Ryl) <D 

(Pointl<Z>»-&) , LguideSrtTo/c^, (S_ 
Lxl.SJLyl) *-Lraovecur^rtT9 o -t LT, rOLmovecur 

*yii2Llc»tt*ix5rfc-i:-4"i. 

I4 V ^yy^-2**A^fcrfclcJ:.0.W..5ft*.&*t6 o 
Jfcfc, mjfELguide () coiftM^H9tc % mi2iaSr#BgL 

#«ffciK*J:<7)ffi£y&<&xyffi«£ (cRx.cRy) ir^S 

i/w-ffl*r**<o3ft5cffi«f±, a«»4tt«H« (ft 

( t XcRx, tXcRy, tX F) 
*fc* #IS*'fr3fc5c««£:l4. 

£i Lfc3»C7cl6»-C*>S. " 3*7cflS«<Ox*r«fl 

»^5fe4BnB^Sfift*|tQ <!rU y 2fftf4 x ;*rfa <!r y 



HftfEW-aiJ»*^3»:7cffiS«:, £BIf^3»:5cffiai 
XM~t~t, 

( t X c Rx+D, tXcRy, tX F) 

(cRx + D/t,cRy) 

F*i$gc7>g,fcffi<£>x, yj^ (cLx, cLy) f4, 
(cLx, cLy) = (cRx, cRy) 

T\ ^fti»i4 x ftuffi (oLx.cLy) = (cRx, cRy) #>fe x £ 

J4, *BfS^»^<7>xyffi«fClpbVV "f"**3*>x *jffi 
S±TCOtt^<DxyJ^«^ (Rx.Ry) fc-^Sfc", fejffiffi. 
±^*F*i*^*&«i80xyffi« (dLx,dLy) 

(dLx, dLy) "= (Rx, Ry) • 
£ft£ 0 * 

■W±<7)/HaSrfflv^T36rt|g4r5l<Lguide 0 l;ol> 
T, ^23iaSrfflV^TIftM-t*S„ 

ynt f /Kfy (pointi) ^fe?l#®f 

S*t^*tBffiO*i^<Oxyffi« (dLx,dLy) ^^l^^i" 

Sc 

*-f, sii-it\ ^ (d 

Lx,dLy) *feHfffi*-»#iitfo 

Sll- 2 T*, dLx^r 1 ffftlfJO-rSo 
Sll-3X\ dLx^ (RSXH-SXL) ^*IJ»f-r5o 
f^, !SllH.(a) \Z7jk-TX o\z y Bat2RSXf4fcES(c*5 
v^Trta*»^«^s^5jB5>© x ^-rt|oH*fc % SXL 

*»{-»LT.v^ftv^4r*JWri-* 0 lLtt^V> (YE 
S) »&tt, fJfBSli- llcM^t*»:Ilt®^ (N 
0) f* v ^T-TSo 

r^Lguide^, JBlBHC*J»t*36rt»*«*«17 
»ftjS93»5EW*ffi«***J|[*^ r<D3»:5Eft*ffi 
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**i-5J:5U:LTi^aa*, SS£ff»J^fc»<ZX&s, el, e 
i«$tfa9<Ofci6^s f el.e2,mlOS^iefc*J- 



*lH*^U»23iatt**Wo--*16Wc«9. ill 

ciy^Ek l5ilMi77^/^« 
K9IEL ^7[H (a) &I>* (b) liJt*»(c:*5it5^o 

101 u t^^--r > — ^ k * ^ — ^ 

102 ff A35 

104R, 104L-- 

110R/110L- trtT'nt-yf . 

112R.112L--; -7 1/- *;**!J 

120 ^^-Kayfi- ^ 

130R..1-30L- — : ^ • 

145 150 ' . 

151R, 151L # — y/^^^^ 

162 ffi«fEtt£ffl*^» 

t7i-i74 »*^{ft«ia«*a 

175 M^mm^ 



1*2 Ell 



ioi 

'9 3R J04R \ 



102 





I03L I04L 



106 
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[111] 



I04R 

—i 



101 

JL 



IIOL 



g&fg — 

I04L „, L . 
JI2L 



IIOR 



145 



ft"* 



A/D 



150 



A/D 



B7L 



I58L-N 



1 



MIR 
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